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obiter Improvements . Thr'jst a*.gmentation is advantageous because it bestows greater lift capa- 
bility and therefore reduces the number of Orbiter flights required. The proposed landing gear 
improvements are required to increase the abort landing load capability. The OMS kits are not 
as useful as the Orbiter tank kits proposed by TRW. The docking system is necessary for Orbiter 
operations in assembling the SS and for transferring crew and supplies. 
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Manipulator Mobility . For the initial SS the manipulator (RMS) is not required to possess much mobility; 
two or three attach ports at strategic locations will provide the necessary reach. When a larger SS 
is established, a rail/trolley systems is needed to move the manipulator about the SS and to transport 
OTV 's/satellites from the assembly area to the hangar. 
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With the TMS based at the Orbiter it would consume Orbiter weight/volume for every launch and 
would be subjected to many launch environments (vibration etc.). Although maintenance/reconfiguration 
of the TMS would be easier on the ground than at the SS it could be achieved only at the loss of the 
availability of the TMS for emergency/standard operations. 
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FLIQHT-11 (2000) 
10 CREW 







PEO OR GEO SS CONFIGURATION 








(WITH NUCLEAR TOWER) 







00 


i’RECEDING rage blank not filmed 




+ Equivalent length (< 15 ft. dia. 

# Optional 

* Weight empty 


RESOURCE MODULE (RN) DESIGN 



IS 


O 

LU 

o 


o 

o 


o 

a: 

o 

CO 

LU 


o 



5 «8(S 

2 ^ 

g-Sco o 


ORIQINAL PAQI » 
OF POOR QUALITY 



JSTiSJP RESOURCE MODULE CONFIGURATION 
(TYPICAL OF 3) 


HABITABILITY/LABORATORY MODULES 




S. 

3 

O 


2 

0^ 


0) 
tn 
3 
O 


-o 

0) 

T3 

C 

0) 


-o 

c 

<o 

cn 

tn 

tn 

cu 

(- 

<0 


s- 

o 




y be 

A 


to 

OY 

• 

E 

c 

00 


•r— 

oo 

<u 

O. E 

O 

(U 

3 

Q) 


r— 


p 

o 

tn 

s- 

> 

w 

o 

-o 

o 

p 

c 

p 


to 

tn 

o 

p 

cu 

p 


y 

c 

OY 


Q> 


> 

o 

Oi 

o 



w 



Ol 

o 

r~ 


s- 

to 

P 

p 



c 

P 


o 

c 


u 

to 

• 


p 

■o 

to 

tn 

o 




tn 

3 


to 

in 

cu 

D- 

OY 

«« 


c 

o> 

cu 


u 

p 

> 

c 

•r- 


<u 


0) 

-o 


to 


o 


<u 
u 
to 
o. 

t/> t/i 
CJ> 

o. c 

C -I- 
•r- -O 

> c 

*•- 3 

I— o 
s- 


0^ 

to 


to 

to 


% 

tn 

to 

c 

o 


to 

<D 

s. 

u 

cu 


<u 

> 


o 

u 


a> 


a> 

M- 

to 

lO 

% 

0) 

u 

o 

o 


•o 

0) 

s- 

•r* 

3 

O' 

a; 

s. 

>» 

u 

c 

to 

-o 

c 

3 

-o 

O) 

s. 

<u 

JC 

tn 

a; 

-o 



&- 



0) 


2C 

x: 


*3 

p 



0) 

c 

-o 

OY 

to 

c 

o 

£ 

to 

p 

p 

£ 

"O 

p 


0) 

s. 

CO 

tn 

o 


3 

p 

0) 


E 


0) 

o 


s- 

u 


to 

in 

• 

>> 

tn 

3e: 

o 

o> 

3 

x: 

r* 


►- 


0) 


x: 

x: 


p 

p 

• 

•f» 





u 


p 

c: 

p 


3 

3 


to 

JD 


r™ 




Si. 

u 


3 

c 

0) 

p 

3 

p 

P 

to 

•r- 



Xi 

P 


J- 

O 

P 

O 


o 



p 

<u 

<D 


c 

L. 

“O 

o 

U 

cu 



c 

(U 

to 


cn 

•1^ 

tn 

<U 

-o 


to 

B 

-O 

c 


$- 

o 


(U 


p 


> 


<u 

:r 

ru 

w 

•f* 

i- 

o 


o 

S- 

CU 

r— 

3 

OY 

sT 

> 

O 

p 


o. 


'O 

c 

3: 

S- 

E 

o 

t 1 


tn 

-o 

o 


o 

C7Y 

C 

o. 

-o 



k: 

i 

c 

cu 

o 

c 



3: 


o 


r— 

to 



“O 

cu 

c 

•ir^ 

P 

p 

CU 

oo 

o 

• 

0) 

o 

U 

p 

c 

CO 


c 

c 


c: 

o 

o 


c. 

o 

•r- 

c 

3 




o 


to 

•r“ 


c 

tn 

to 

p 

p 

P 



o 

to 

•r“ 


o 

•r-j 

to 

B 

0) 


3 

tn 

<U 

5 

to 

4-> 

O 

t - 
1= 
o 
o 


OY 

C I— 

o ^ 

I— > 


■o -O 
c o 
to 

to 

a; u 
c o 

c; r- 

•r“ f“ 

OY to 

^ <U 
o 
to 
o. 
tn 


to 

■o 

o 


cn 

c: 


o 

o 


0) 


o 

o 

u 

to 

“O 

to 

o 

to 

o. 


0) 

i- 

3 

in 

in 

o 

Q. 


c 

0 

tJ 

1 


a; 

m 


0) M- 

•— o 

Q. 

•I- tn 
• 4 -> tn 

I— O 
3 r- 

^ a, 

O 4J 



cu 

P 

w 

OY 

-o 

cu 

P 

3e: 

x: 

to 


c 

<u 

tn 

O 

X 

I— 

r-» 

cn 

*r— 

p 

ID 




0) 

c 

U 

u 


P 

OY 


s- 


3 

0) 


c 

c 



p 

■o 

> 


cu 

O' 


c 

to 

O 



> 

p 



0) 

s. 

-o 




O) 


-o 

O 


♦r- 

Xi 

to 


to 


oo 


m 

?w 

O) 

> 

o 

in 

to 

m 


to 

0) 


-P 

OY 

c 

a) 

Oj 

F 

to 

in 

<U 

jC 

•P 

0) 

s. 

to 

&. 

cu 


0) 

OY 

o 


0> 

-p 

M- 

O 

m 

in 

to 

0) 

JC 


£ C 
® 

01 c 

T3 

•»- > 
> *f- 

O r- 
U S 
O. 

4^ 

o o 
V c 

tn 4^ 

♦f- 3 

C 

o = 

•f c 
p •»- 

o 

C OY 
3 C 

tf. .1- 

m u 

i 


3 

JQ 


W. 

O 


o 

«p 

o 


OY 

c 

o 


(U 


0> 


o 

p 

to 

s- 

5 

to 


*o 

0 ) 


X ^ 

OY to 
c tn 
o cn 

I— 0) 

u 

o o> 


o C 

p ^ 
0) Q. 
M -r- 
•r- 3 

tn O' 
0) 
-o 

C P 
to 1. 
o 

0) o. 
u o. 
C 3 
to tn 
s. 

to O) 
a; cp 
Q. *r- 
Q- r— 

to 

tn 

c to 


to 


CO 

CO 


E 

tn 

in 


0^ 


tn 

-o 

to 

o 

to 

CL 




3 

•O 


0) 

u 

to 

CL 

tn 


O 

P 


</> CO 

>• Q 

< < 

« 3 

1 -H O >• 
CM q: < 
I- Q. 


» t 

B P 

• oo<3 

* 8 s 
iS&f 
8-8^ g 
y>5-g 


o 

o 

u 


U. 

o 

< 




z 


oo 

-J 

X 



< 

UJ 


u. 

z 

1 - 


O 

X 

z 



UJ 



z 

X 



UJ 

1 - 

X 

Q 

X 


o 

X 

u 

Q 

X 

X 


z 



< 

< 

CO 

3 



Hi 

<3 

X 

c/> 


Hi 

o 

CO 

H 

X 

X 

-J 




o 

-J 

CO 

CO 

LU 

1 — • 

< 

z 


H 


o 

1 - 

3 

CO 

1 — • 

z 


►— 

CO 

< 

Q 

X 

1 -^ 

Q 

Z 

o 

> 

z 

< 

X 

o 

3 



X 

o 

X 

CD 

X 

UJ 

Z 

z 


X 

3 


H 


-J 

z 

X 

K- 

O 

X 

o 

z 

> 


X 

UJ 


> 

X 

Q 

CO 


3 

z 

X 

CO 

CO 

UJ 

Q 

z 


X 

i-M 

o 

Hi 

X 

> 

Q 

X 

Q 

o 

z 


z 

X 

»— I 


•—4 

cx 

* 


• 

• 

• 


CD 



CO 


z 



1- 


o 



z 


X 



X 





z 


CO 





z 



QC 


o 



X 





X 


p 



X 


CD 



X 


X 





CO 



X 

X 




< 

3 

CO 



CD 

o 

3 



CD 

X 

X 



O 

X 

CD 



X 

o 

< 

CO 


o 


X 

H- 



z 

CO 

X 


m 

X 


O 



X 

X 

X 


CO 

CD 

X 



z 


X 

O 



X 

X 

CD 


< 

o 

1- 



h- 

X 


z 


z 


1- 

X 


o 

CO 

X 

X 


u 

CO 

X 

u 



-X 

o 



1- 

<x 

X 

CO 


3 

LU 

X 

CO 


A 



X 



CO 

X 

X 


X 

X 




X 

Q 

3 

X 


3 


a 

> 


Q 

> 

o 

< 


Q 

o 

z 

X 


Z 

X 





X 

> 

> 


>- 


1- 

< 


1- 

H 


z 



3 

u 



X 

Dt) 


Q 




CD 

z 


CO 

CO 

< 

< 


< 

z 

1- 



1- 

o 


X 

X 


►-4 

CQ 

z 

X 

CO 

CO 

< 

3 

3 

< 


X 

X 

Q 

X 

> 


o 

o 


o 

CD 

> 

ST* 

CD 

X 

z 



z 

X 

o 

X 

> 

o 


-1 

X 

X 

X 

CD 


< 

o 


z 

CO 

X 

H 

CO 


< 

CO 

< 

< 

> 



X 



X 

CO 

o 

X 

X 

z 

CO 


Z 


< 

X 

3i 

< 

o 

CO 

-X 

CO 




Q 



• 

• 

X 


m 


< 

oc 

s: =D 

»-4 O 

QC LL 
LU 

H U- 
Z O 

z 

Z UJ 
*-• QC 
U 
UJ 

-I < 

3 

Q Z 
O O 

X s: uu 

H 

CD > CO 
Z H Z 
UJ O 


Z CQ ^ 
« < > 
H O 

CO • Qi 
I- CQ CL 

z < 

UJ X CD 
£ Z 
CD H — 
UJ Z > 
CO O 
X -I 
m CO 

3 CO u 
UJ H Z 


fi CJ CJ UJ 

I < UJ CD 

> a. z X 

; c>o z UJ 

o Z 

CSJ C^ LU 


HABITABILITY MODULE MASS (LBS) 


I 




0) 






t 


CO 




Oi 

to 

c 

c 





"O 

Id 





!Z 



Q. 




to 

g 

u 

0) 







a> 




•f* 

o 

>» 

r“ 





u 

CO 

to 




to 

u 

Id 






(O 

a; 

«« 




sz 

“O 


o) 




u 

<d 

o 

• 




to 

o 






Ul 








>» 

Id 






Id 


CO 




• 

Q. 

o 

c 




CO 


•M 





0) 

r” 


> 





Id 


•r“ 



• 


c 

U 




.c 

•o 

V. 





u 


a; 

Id 

CO 



c 




3 



3 


c 


O 



Id 

a; 


(P 

3 



r™* 



CO 

C 





cu 





0) 

<o 


Id 




c 

4-> 

!E 

f—* 

C 


• • 

o 


*r-^ 


o 


to 



to 

Id 

u 


c 

c 

ro 

CO 




o 

.p> 


o 

<P 

s. 


*1“ 



Q. 

s- 

o 


4-> 


<U 



4- 


CX 


JZ 

a> 

3 



E 


-(-> 


cr 

-o 


3 

0) 


h- 

0) 

(p 


co 

.c 

s- 


s. 

s- 


to 

+-> 

o 



3 


Id 


^- 

• 


CO 



T3 


to 

Id 

•p. 


CO 

C 

0) 

(P 

E 

4- 

• 

c 

Id 

T? 



c 

0) 

«p* 




£ 

o 

u 



G 

CL 


u 

•r“ 

O 



Q. 

z: 


4- 

r— 

C>0 

CO 

3 



4- 



0) 

to 

0^ 

o 

3 

o 

0) 

-l-> 



c 

to 

4- 

XI 

<0 

>> 

h- 




4-> 

E 

u 


CO 


0> 



c 




£ 

4-> 


OJ 

• 




4- 

CO 

CO 

c 

z: 



.p. 

0^ 

w 


-j 


c 

r“ 


0) 

o 

z: 

tn 

o 


4-> 

E 



t/> 




<D 

CO 

<p 


TD 

p~* 




jC 

o 

0> 


•r" 

>> 

O 

1— 

UJ 

to 


0) 

Id 

to 



Id 



■o 

r— 


L. 

.CD 

s- 


1 

Id 

• 

(U 


Oj 

a> 

1— 1 


CO 

p— 

QJ 

-M 

£ 

CVJ 

o> 

T? 

o. 

S^ 

•f— 



Si. 

Id 

E 

Id 

.O 


to 

Id 

o 

•p. 



to 

Id 



to 

to 

o 

0) 

JZ 

o> 



-M 


fsi 


E 

Id 

Id 

c 

0) 



3 

Q. 


0> 

.c 


3t 

r— 


4-> 

E 

f— 

rd 

—1 

o 

T— 

Id 

(P 



z: 

> 

Id 

.c 


• 

S 



c 

4-> 

Id 


3 

0) 

"O 

Si. 


4-> 


to 


c 

cu 

O 

to 



4-> 

Id 


to 



-M 



c 


to 


t- 


4-> 



to 


ro 

Q. 

x: 



Id 


x: 

0) 

o> 

0> 

• 

E 


o 

u 


CO 

o 




X 

(P 

s^ 

4-> 

0) 


to 

0» 


Id 

0) 

to 


•r- 

^ If-* 




0) 




4- 


* 

x: 


1- 

CP 

O 

4- 

CO 

1— 





O 

c 




3 

C 






“O 

o 

•M 

4-» 




Q 

•r- 

3 

Id 




B 


O 

a; 
















4-> 




• 


o 


“O 


3E 


c 

• 

•p> 





S 

o 


CO 



Z 

c 




c 

CO 

o 


0) 


Id 


<p 


.c 



01 

4-> 


4-> 


0) 

JZ 

<P 





4-» 

i 


4- 


3 


1 


O 



4- 

O 




s 

O 

&. 


s. 


B 


u 


o 



to 





to 

to 

*i 


s- 


(J 

o 



(U 


•r- 


s. 


4-> 




o 


X 


CO 

o 

4- 


0> 










E 


0) 


o 


3 


x: 



4J 

c 





to 

•p. 




0) 

C 

E 


o> 


JZ 

•p. 

3 


c 


•M 

Id 



•r* 



O) 



S- 


c 

Id 



0> 






> 

• 


0^ 

O 


o • 

E 

■o 

-o 



o -o 

(P 

0) 

•r* 

.c 



4-> 

u 

> 

•M 


s- 

CO 

o 

P 



o 

>> 

4-> 

* 

— 


4-> -C 

CO 

CO 

Q.£ 

o 


Id CO 







Q. 

o 

O 

• 


"3 "O 

o 


4-» 0) 

o 


Id T- 

O 

Id 

X 



s. o 



to 4J 

>> 


s- 


to 

>» 



Id o 

“O 


Id o 

0) 


<p 

0^ 

Id 

T3 4J 

4*> 


to 4-> 

CO 


1 

Id 


•r- 0) 

o 


t — 1 to 

E 


B 


o 

CSJ to 



E 1 

U 

Oi 

0) 

X 


0) o 

1 


u u 

o 


4-> S- 

>> 

w 

o u 

s. 


to u 


o 

4- Id 

o. 


>)*»“ 


4- 


o. 


to E 

Id 


to (P 

Id 



•1“ 

to 

c > 



r— Id 

4-> 

0) 

O to 

(p 


o 

S- 

r“ 

.c 

s. 


S- to 

Id 

X3 

to 

Id 


4-> Id 

Q. 


•p- o 



c 


E 

> to 

to 


O to 

Id 

3 

o r— 

0) 


U Oi 


CO 

Id 

s^ 


> 

to 

S 

o. 

3 

• 

f— s- 


o • 


+J 

c 

Id CJ 


u C ) 

to * — 

u 

o 

E to 

to 


Id *1- 

3 


s. 

CO 

CO zc 

JZ 3C 

1. 4^ 

(P o 




4-> 

u 

x: to 

o 

<p 

2E 

to 

(p 

4-> r— 

UJ 

r— XT 



4-> 

Id 


Q.+^ 


<P 

o 

Q) 

0) 

Q. 

0) 0) 

.c 

c 

jC 4-> 

X 

3 C 

.c ^ 

1- 

o. 

1— 

1— 

to •!- 

1— 1— 

• 


• 

• 

• 

• 






ie 

IS 




o 






1 

O 

O 

o 


O 



o 







O 

o 

o 


O 


^1 

00 







00 

o 

00 


00 



N 














KD 







iO 

rH 



Cs. 



o 

O 

o 

O 

o 

o 

o 

O 

o 

o 

O 

o 



o 

O 

o 

m 

o 

o 

o 

in 

in 

o 

O 

o 


El 

o 

in 

o 


m 

iH 

CM 

in 

CM 

00 

on 

As. 


JC 



% 










CO 

001 

LA 

cr 

fH 


rH 


CM 

00 

rH 

cjn 

fH 

fH 

CO 


iH 







CM 


CM 

CM 

in 


00 

00 

<c 


Q 

O 


QQ 

<c 


CO 

<t 


c«3 

.8ft 


•>$■5 


o 

o 

> 

a> 


o 

o 

O 

o 

o 

o 

o 

in 

o 

in 

in 

in 

in 

-o- 

00 

iH 

iH 

Kn 




> 



fM 

iH 

fH 

o 

O 

on 




m 

m 

CM 


o o 

0 o 
m tn 

> ^ 

01 o> 

m irs 


o 

o 

iA 

on 

lA 


o 

o 

o 

O 

O 

O 

o 

O 

o 

O 

o 

O 

o 




o 

o 

o 

in 

O 

O 

o 

in 

in 

o 

o 

O 

o 





in 

o 

cr 

m 


CM 

CM 

CM 

in 

o 

in 

in 



iO 

00 








% 



> 


% 

O 

o o o 

cjn 

rM 

rH 

rH 

rH 

CT 

CM 

fM 

rH 

00 

rH 

a> 

on 

o 

^ o 

iH 







m 


m 

CM 

in 

in 

CM 

in in 



CM 








M 


CO 


z: 

CO 





K 


Ul 


LU 

z 





< 


»«« 



CO 





Q 


-J 


CO 






O 


D. 


> 

z 





X 


Q. 


CO 

< 





X 



o 

PQ 

X 





o 


CO 


3 

u 





u 



K 

oo 

UJ 





u 

H- 

> 

< 

\ 

X 



oc 


< 

32 

u 

a 

z 




ill 

H 


UJ 

z 

o 

o 

Q 



X 

z 

X 

X 

UJ 

y 


z 



o 

UJ 

UJ 

Q. 

o 

y 


< 



D. 

X 

a: 


oc 

O 

O 





UJ 

o 

3 

UJ 

U 

z 

CO 




o 


O 

X 

u 

3 

UJ 



< 

< 

Q 

UJ 

UJ 

< 

U. 

X 


CO 

CJ 


z 





3 

-1 

u 


< 

< 

z 

CO 

Q 


1- 

< 


z 

X 


o 

>• 

< 


u 

X 

z 

1- 


00 


< 

o 


3 

oc 

o 

u 

< 

00 

CO 

Q 

-J 


cc 

UJ 


UJ 

1- 

-J 

CO 


> 


H 

X 

> 

u 

< 

o 


iH 

< 


00 

h- 

<a: 

UJ 


UJ 

E 

CM 

o. 


< O 

I- z 

O 3 


I 

q: 

UJ 

Q. 


KN 


CO 

Q 

< 

O 

> 

< 

D. 

cr 

o 


UJ 

z: 

3 

-j 

o 

> 

UJ 

-J 

PQ 

< 


< 

> 

< 


00 


CM 


ECLSS RESUPPLY REQUIREMENTS (LB M) 




based on 8 CREW FOR 90 DAYS 



The LM is a pressure-tight vehicle which berths to the SS and is used as a pantry and 
supply room until replaced by a fresh LM. The interior volume is 2000 ft^ of which half is taken 
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The Logistics Hodule is sized to supply 8-men for 90-days. It has a weight of 











OTHER SS MODULES 
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Similar to STS RMS with increased angular travel of lower three axes 
Carried up to SS at starboard location of STS 


OTHER SS MODULES (Continued) 




- Provides a work and assembly area for SS 

- Longitudinal rails on one side^ storage area within and on opposite side 
Hangar Shelter Module 

- Provides service/repair area for large spacecrafts/OTV's 

- Hanger rotatable in order to reduce aerodynamic torques 


OTHER SS MODULES (Continued) 









OPTIONAL SS MODULES 
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Used in conjunction with the nuclear power module 
Provides same services as baselined resource module 


ORBITER TANK MODULE (OTM) 
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ESSENTIAL DEDICATED FACILITIES 
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SPACE STATION INTERFACE VERIFICATION. TEST. AND TRAINING OPTIONS 
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LOGISTICS AND TRAINING CONSIDERATIONS 





GROUND SEGMENT CHARACTERISTICS 
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A SMALLER BERTHING MECHANISM USED WHERE CREW PASSAGE IS NOT REQUIRED. (SAME 
AS ON Space Platform) 


CONTROLLED DEBOOST FOR SS 




ORBITER TRANSFER VEHICLE CONCLUSIONS 
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SS TETHER APPLICATIONS 




Structures applications Moderate No specific need at present 


Of all the; known means of producing artificial gravity, none are completely successful 
in fulfilling the requirements of a SS. Indeed, ti,e requirements themselves are but vaguely 
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3 TO 6 Skylab size (3100 N-M-Sec) CMG's are adequate 
Momentum unloading propellant is about one-tenth of altitude 

MAINTENANCE PROPELLANT (FOR BALANCED CONFIGURATIONS) 


DISTURBANCE TORQUE ACCOMMODATION 
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Controllable sails and masses might be used to minimize torques with 

- Configuration changes 

- Crew movement 

- 0TV> P / l , manipulator movement 


